The Frenkel-Kontorova {FK)model of edge dislocation is analyzed. Solutions of the continuum limit of the FK model [the sine-Gordon (SG) equation] are obtained in a form convenient for investigation of dynamics of a large number of interacting dislocations. We consider, based on these solutions, some nonstationary processes: dislocation generation, diffusion of dislocations, and crack-dislocation interaction. Simple relations connecting the velocity of plastic deformation, density and velocity of dislocations, and the force of interaction between dislocations are obtained. The nucleation of dislocations at a moving crack tip is described.
where Vo =1 -cosy and A is the constant of integration.
We will be interested only in periodic solutions, and so only consider the value of qr between two zeros of the function ( A -Vo ). Supposing in (2) A =2/m and U~& 1, we find the spiral waves solutions:
III. SOLUTIONS OF THE SG EQUATIONS
The solution procedure to be described below and the solutions themselves were described earlier' in another form and for another purpose. For convenience and better understanding we repeat here the derivation of solutions.
Modulated equations
We limit our consideration to the wave train of type (3) of slow variation with the parameters k, t0, U, and m. In this case, the solution of SG equation is described by the functions: k(x, t), t0(x, t), U(x, t), and m(x, t). The equations describing the modulation of wave trains could be obtained by Whitham's variational 
Now suppose that variables co, k, and A are slowly changing functions of x and t, compared to the fast variable 8(x, t}. These slow variables are described by the fol-
The SG equation is second order, so the number of independent variables is only two. Using (4), (6), and (7) we obtain modulated equations in the shape U,~+m, + U"2 +m"=O, 
The solution of (12) 
Making the change of variable in (15),
2fU' + g 2 U For the interpretation of this solution, it is convenient to use the (x, t) plane (Fig. 1) 
IU. INTERACTION OF GROUP OF DISLOCATIONS
where A, =aP.
The solution of Eq. (21) is (23) where q satisfies the relation (q -1/2) = A, .
We (1 -z )F" -2zF'+n(n +1)F=0, Fig. 2 ).
It is easy to rewrite the formulas (29) - (31) What will happen when t &0? Note that only three of the four quantities X, N+, U and U+ can be considered independent to make use of the simple wave solution. Let us suppose that U+ depends on the others. Then the behavior of the system is described by formulas (11) and (13) with
where m is defined by the relation
or formulas (13) and (14) The velocity of the leading edge is V+ =(G+ -e)/(G++e), (43) where m+ is defined from (40) Fcr( 1 ( Vcr)2)1/2 5U = U -V"= V"(1 -( V") )ge 5V+ = -V+ -V"=2V"(1 -V")ge These results could be used for the estimation of the power of sources, typical size of the plasticity zone, typical time of local interna1 stress relaxation, the relationship between velocity of crack tip and number, density and velocity of that generated in front of the tip dislocations.
Our choice of examples was based on the simple wave solution of the SG equation, which was able to describe processes with constant initial and boundary conditions. More general solutions which we derived above could be used to model more complicated regimes with the monotone changing initial and boundary parameters.
